that Y. pseudotuberculosis infection results in an acute inflammatory episode in the intestine and its associated tissues. However, the surprise came with their observation that, well after the mice had cleared the pathogen, they continued to have swollen lymph nodes (lymphadenopathy) and inflamed mesentery -a fold of tissue that connects the intestine to the body wall. The mesentery is rich in adipocytes (fat cells) and contains lymphatic vessels (which carry fluid and cells from the tissues to the lymph nodes) through which specialized immune cells called dendritic cells (DCs) travel. Although DC migration through mesenteric lymphatic vessels occurs uninterrupted in uninfected mice, the researchers observed that mice that had recovered from Y. pseudotuberculosis infection had 'leaky' lymphatic vessels, resulting in the premature exit of DCs and fluids (Fig. 1 ). This means that these cells failed to complete their journey to the mesenteric lymph nodes, where they are essential for initiating immune responses.
To examine the consequences of persistent lymphatic leakiness in such mice, the authors investigated how these animals responded to previously unencountered intestinal antigens. Using experimental models that mimic oral vaccination or food tolerance (a process by which the immune system prevents reactivity to antigens found in the diet), they found that both types of response were compromised in mice that had previously had an acute infection with Y. pseudotuberculosis.
The researchers also observed increased levels of IL-1β and TNFα in the mesenteric adipose tissue following recovery from Y. pseudo tuberculosis infection. These inflammatory cytokines (proteins involved in inter cellular communication) are known to promote lymphatic leakiness 5 . Using germfree mice, which lack normal resident microbial populations, Morais da Fonseca et al. demonstrate that the intestinal microbiota is necessary for the persistent inflammation and lymphatic leakiness after acute infection. This observation prompted the authors to examine whether antibiotic treatment might reverse the negative effects of Y. pseudo tuberculosis on the host's immune status. Indeed, they found that a short course of antibiotics following recovery from Y. pseudo tuberculosis infection reduced ongoing mesenteric inflammation and restored immune responsiveness to oral vaccination.
Why and how the intestinal microbiota drives continued mesenteric inflammation after infection has cleared awaits future study. Because mice infected with Y. pseudotuberculosis showed no gross long-term differences in the composition of their intestinal microbial communities compared with uninfected animals, it is probable that inflammation resulted from an altered response of the host to the microbiota. In healthy animals, microbial communities are restricted to the intestinal lumen. However, a variety of injuries or environmental stressors can allow increased numbers of bacteria to cross the intestinal barriers and enter the underlying tissues (a phenomenon called bacterial translocation). Although not experimentally addressed by the researchers, it is possible that Y. pseudotuberculosis infection causes long-term changes in intestinal physiology that result in chronic low-level bacterial translocation and entry of these cells into the mesenteric lymphatics. People with inflammatory bowel disease (IBD) display increased bacterial translocation 6 , and Morais da Fonseca and colleagues observed leaky lymphatics in a mouse model of IBD. Further investigation is needed to determine whether this process also occurs in humans, and to assess its possible impact on disease severity or immune status.
This work emphasizes the idea that infection history can shape inflammation by disrupting fundamental pathways that are required to initiate immune responses. The unveiling of lymphatic leakiness as one such pathway is an advance in the field that is likely to prompt closer examination of this pathway in diseases that exhibit chronic inflammation, including IBD, autoimmune diseases and obesity. Might we be able to counter the effects of infection history with interventions that improve lymphatic function or restore localized immune responsiveness? Such interventions could aim to resolve chronic inflammation, or to target the intestine to improve barrier function and prevent bacterial translocation.
Currently, infection history is determined one pathogen at a time, and is based on detecting pathogen-specific antibodies that are made by the immune system in response to pathogen infection and can persist for decades. However, an exciting study this year 7 has reported an antibody-based high-throughput method that uses a single drop of blood to document a person's previous exposure to more than 200 viruses. Expansion of this technology to other pathogens (including bacteria, protozoa and fungi) would allow comparisons between infection history and health status, potentially uncovering links between specific pathogens and diseases. Eventually, the combination of high-throughput screening of infection history and targeted therapy might be used to prevent disease in 'at risk' individuals. ■ the Thwaites Glacier -a deep-rooted 'outlet' glacier in the Amundsen Sea Embayment thought to be on the verge of rapid retreatas probably the largest potential source of sealevel rise over the next few centuries.
Nicola Harris is in the Global
Marine sectors of ice in the West Antarctic are kilometres thick and, in some places, sit on bedrock that lies more than a kilometre below the height of the sea surface. These ice sheets gain mass through snowfall from above, flow outwards under the influence of gravity, and lose mass mostly through fast-flowing streams of ice, called outlet glaciers, that feed into ice shelves floating in the surrounding ocean. The grounding line of a marine ice sheet is the zone around the edge of the sheet where the ice is
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Small glacier has big effect on sea-level rise
Models of the West Antarctic Ice Sheet predict substantial ice loss over the next few centuries -and that a glacier expected to contribute greatly to sea-level rise may already be unstable.
Years Ago
There is an inborn fascination … in the discovery and unearthing of relics of life as it existed centuries ago. None of these is perhaps more generally exciting and popular than the Roman mosaic pavements … constructed floorings in regular cubes of stones of many colours, beautifully contrived in patterns and pictures … Proof of life as it existed in Yorkshire during a.d. 100-400, as evidenced by the discovery of two excellent examples of Roman mosaic handiwork, is furnished by the Rudstone pavement…and by one at Brantingham … At Rudstone three mosaics were originally uncovered … and were ultimately removed to Hull Museums … It is indeed no boastful claim that " … these beautiful pavements are now permanently preserved for the benefit of posterity". From Nature 23 October 1965
The autumn number of Bird Notes and News contains much readable matter in regard to the effect of the war on bird-life in France and Flanders. Swallows returning this spring to their accustomed nesting sites only too often found them reduced to a heap of ruined masonry. In such cases huts erected for military purposes have been adopted as substitutes. This fact shows the tenacity with which these birds cling to their old haunts. Birds roosting between the lines of the opposing forces have on more than one occasion given timely warning to the sleeping men of the near approach of poison gas fumes, by the rustle of their wings and low cries as they passed over our trenches. Except, indeed, when actually within the zone of fire the birds have shown themselves strangely indifferent to the strife around them. From Nature 21 October 1915 just thin enough to float, separating grounded ice sitting on land in the interior from the floating ice shelves.
In a warming climate, marine sectors of ice are thought to be particularly vulnerable. Runaway ice-sheet retreat associated with instability of the grounding line can occur when the bed of a marine outlet glacier deepens upstream of the grounding line 3 , as is the case for most of the major outlet glaciers in the West Antarctic 4 . The floating ice shelves on the periphery of these ice sheets stabilize the outlet glaciers, inhibiting the ocean-bound flow of grounded ice and slowing ice loss. But when the ocean warms, these buttressing ice shelves are melted from below and can break up, initiating faster ice flow and rapid retreat of the grounding line 5 . Cornford et al. predicted the impact of ongoing climate warming on the stability of the West Antarctic Ice Sheet by using the BISICLES ice-sheet model 6 with a sophisticated treatment of the grounding line, forced by a suite of the most recently available atmosphere and ocean model projections 7, 8 . Marine ice sheets interact strongly with both the atmosphere and the ocean, and the computational expense of coupling ice-sheet models to state-of-the-art climate models with a full range of ocean-atmosphere interactions is currently prohibitive. The approximate treatment adopted by the authors is among the best available methods with which to model this complex coupling.
Simulating the migration of the grounding line requires very high spatial resolution, and this limits the spatial and temporal scales that regional ice-sheet models can consider. To clear this technical hurdle, Cornford and colleagues used a numerical approach known as adaptive mesh refinement to focus in on the ice flow at the critical zone near the ice sheet's grounding line. The authors' treatment does not, however, take into account some of the factors that affect ice-sheet dynamics, such as changes in the elevation of Earth's solid surface beneath the ice, and depression of the local sea surface as the gravitational attraction of the ice sheet on the surrounding water weakens 9 . It also neglects some processes that take place at the ice-bed interface, which are challenging to observe. All of the above factors can change the timing and extent of ice-sheet retreat in some regions. But no existing ice-sheet model accounts for all of these effects.
Cornford and colleagues' simulations show that the grounding line retreats by hundreds of kilometres in all major marine outlet glaciers in West Antarctica when ice shelves are melted from below and break apart. However, recent projections using ocean-circulation models 7, 8 indicate that ocean warming sufficient to break apart ice shelves in the coming decades will occur only in the Amundsen Sea Embayment, into which the Thwaites and Pine Island glaciers flow (Fig. 1) . When the authors used these more-realistic projections of subice-shelf melt rates to drive their simulations, they predicted a contribution of up to 50 mm of global average sea-level rise from the West J A M I E A . DAV I E S K idney diseases are becoming increasingly common, and there is a shortage of transplantable organs with which to combat them. One solution is to build human kidneys from stem cells. But before this can be done, several difficult problems must be solved. On page 564 of this issue, Takasato et al. 1 report taking an important step towards building stem-cell-derived kidneys.
The path from a stem cell to an engineered kidney involves multiple steps. First, stem cells must be persuaded to develop into kidney cells, rather than those of other tissues. Second, once committed to such specialization, the cells must be encouraged to build the intricate, complex anatomy of the kidney. Third, the cultured kidneys must be coaxed to grow and function in a host patient.
Researchers have been making steady progress on the second and third of these steps since 1910, when kidney rudiments were first cultured in vitro 2 . Subsequent breakthroughs have enabled both the production of suspensions of fetal animal renogenic (kidneycreating) cells that, in culture, self-organize into small organs and arrangements of tissue called organoids [3] [4] [5] , and the transplantation of fetal animal kidneys into adult animals 6 . But these advances are of little medical use without conquering the first step: finding a technique for producing renogenic cells, and the vascular progenitors that surround them, from healthy human tissues.
One way to obtain renogenic cells is to grow them from induced pluripotent stem (iPS) cells -adult cells that have been converted in culture to a pluripotent state, from which they can become any cell type in the body 7 . During embryonic development, this process of specialization proceeds through intermediate cell types, and the transition from one stage to the next is triggered by specific signalling proteins such as Wnts or fibroblast growth factors (FGFs). Therefore, biologists who want to direct iPS cells to develop into a particular tissue typically treat them either with signalling molecules or with drugs that mimic these molecules, in an embryologically inspired sequence.
But designing effective protocols for iPS-cell development can be challenging -especially, for example, if the target tissue contains multiple cell types, or if it arises late in embryonic development, many stages away from the pluripotent state. Both of these are true of the kidney, which begins to develop when a human embryo is five weeks old, and which contains cells derived from at least two renogenic progenitor cell types: the ureteric epithelium, which gives rise to collecting ducts that help to maintain the body's balance of fluids and electrolytes, and the metanephrogenic mesenchyme, which matures into nephrons that mediate excretion.
Given the urgent need for kidneys for transplantation, researchers have long been working to obtain renogenic cells from various types of animal and human pluripotent Antarctic Ice Sheet by 2100, and up to 150 mm by 2200, the majority of which derives from ice loss in the Amundsen Sea Embayment.
In addition, their results highlight that the stability of the Thwaites Glacier in particular strongly depends on the initial modern state of the ice sheet and bedrock adopted in the simulations. Under a range of reasonable initial conditions, the modelled Thwaites Glacier retreats immediately and rapidly, even without the added forcing of ocean warming breaking up the ice shelf.
These results suggest that strong marine ice-sheet instability may already be under way on Thwaites, even without the help of iceshelf break-up. This conclusion is supported by other recent investigations into the fate of the Antarctic Ice Sheet, notably a modelling study 10 of the Thwaites Glacier and observation-based work 4 1 developed a protocol for growing organized kidney organ buds in vitro. Induced pluripotent stem (iPS) cells, which can give rise to any cell type, were exposed to signals from Wnt molecules for four days, and then to molecular FGF signals for five days. Wnt signalling produced a physiological balance between two kidney progenitor cell types: the metanephrogenic mesenchyme (MM) and the ureteric epithelium (UE). The authors transferred these cells to a 3D culture system and then exposed them to another pulse of Wnt signalling, which triggered further development -the cells differentiated and organized themselves into nephrons and pieces of collecting duct that resembled those in an embryonic human kidney.
